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flue gas, although this is absolutely essential for eco-
nomic working. The lack of such an apparatus is
doubtless due to the fact that until very recently
there was no cheap instrument which equalled the
gauge in simplicity, and which at a glance gave in-
formation as to the completeness of the combustion
at any moment. At the present time a heating
plant is controlled either by the use of an apparatus
for analysing the flue gases, or by the employment of
a gas balance. The analysis of the gas takes several
minutes, and a gas balance, though it gives the
results more quickly, is a very delicate and quite ex-
pensive piece of apparatus.
There is described below an arrangement by
means of which the condition of the fire or of the
process in which gases are being evolved can be
judged with ease, this judgment being based upon
the fact that a flame changes in size as the amount
of oxygen in the gas mixture changes.
The various forms of apparatus proposed by Mal-
lard and others, and described on p. 449, were de-
vised for the purpose of detecting the smallest possible
quantities of methane. The apparatus described in
this chapter enables us to use a flame for the deter-
mination of large amounts of the gases which are>
mixed with the air. It was found upon experiment
that every flame at once changes its form when the
composition of the surrounding atmosphere changes.
If the flue gases from the furnace be allowed to
escape around a flame, the latter at first lengthens,
later loses its luminosity, and finally is extinguished
when the amount of oxygen in the gas mixture falls
below 12| per cent. Tlie gases from a properly